Regulation of MHC class I transport in human dendritic cells and the dendritic-like cell line KG-1.
Dendritic cells (DCs) progress through distinct maturational phases; immature DCs capture Ag while mature DCs are optimized for Ag presentation. Proper control of immunity requires regulated compartmentalization of MHC class II molecules. We report that DCs also regulate MHC class I trafficking throughout maturation. Although mature human DCs express high levels of surface MHC class I, immature DCs exhibit lower surface levels while retaining MHC class I-peptide complexes in the Golgi. A cell line, KG-1, behaves similarly. We confirm the similarity of KG-1 to DCs by demonstrating its capacity to present exogenous Ags in an MHC class I-restricted fashion to CD8(+) T cell hybridomas, a phenomenon called cross-presentation. Biochemical characterization of MHC class I trafficking throughout maturation showed that, in early KG-1 dendritic-like cells, surface arrival of MHC class I-peptide complexes is delayed by their retention in the Golgi. In mature dendritic-like cells, these complexes relocate to the surface and their stability increases, concomitant with up-regulation of costimulatory molecules. Maturation induces qualitative changes in the MHC class I-associated peptide repertoire demonstrated by increased thermostability. The differential processing of MHC class I throughout maturation may prevent premature immune activation while promoting T cell responses in lymph nodes to Ags acquired at sites of inflammation.